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ABSTRACT: 

PROBLEM TO BE SOLVED: To increase the output by increasing the 
spin spread 

length in a spin bulb membrane with respect to the magnetic sensor, 
the 

magnetic head, and the magnetic recording apparatus. 

SOLUTION: A carbon nano-tube structure membrane is employed for an 
intermediate layer 4 for configuring a magnetic sensing membrane 1 of 
the 

magnetic sensor of a structure for supplying a current to the 
magnetic sensing 

membrane of a single spin bulb structure having a stacked structure 
comprising 

a pinned layer 3, the intermediate layer 4, and a free layer 5 at 
least in the 

direction including a perpendicular component. 
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